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Abstract
Purpose: An understanding of the learning strategies most accurately predictive of success has become
increasingly important as health professional education programs scale the utilization of online learning in
the wake of COVID-19. The purpose of this study was to examine the predictive relationship between The
Learning and Study Strategies Inventory (LASSI) and cumulative professional GPA (cpGPA) in hybrid-online
physical (PT) and occupational therapist (OT) education. Methods: A convenience sample collected N=149
entry-level PT and OT students from three campuses across Florida, Texas, and California. A total N(%) of
89(59.7%) PT and 60(40.3%) OT students were included for analysis [48(32.2%) male; 101(67.8%) female].
A cross-sectional and predictive correlational study design was utilized. Participants self-administered
the LASSI and cpGPA was collected in Spring 2020. Standard multiple linear regression analyses were
conducted. Results: Neither the LASSI scales, R2 = 0.05 [F(10, 138) = 0.71, p = 0.71], nor the LASSI
components, R2 = 0.01 [F(3, 145) = 0.56, p = 0.64], were able to accurately predict cpGPA. These findings
contradict many prior studies in health professions education where anxiety, attitude, motivation, test
strategies, and time management have been significant predictors. Conclusion: This study should be
repeated due to a threat to internal validity, the COVID-19 pandemic, which may have influenced outcomes
to an unknown degree. The predictive nature of this measure under more natural conditions remains
unknown for this population of learners.
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ABSTRACT
Purpose: An understanding of the learning strategies most accurately predictive of success has become increasingly important
as health professional education programs scale the utilization of online learning in the wake of COVID-19. The purpose of this
study was to examine the predictive relationship between The Learning and Study Strategies Inventory (LASSI) and cumulative
professional GPA (cpGPA) in hybrid-online physical (PT) and occupational therapist (OT) education. Methods: A convenience
sample collected N=149 entry-level PT and OT students from three campuses across Florida, Texas, and California. A total N(%)
of 89(59.7%) PT and 60(40.3%) OT students were included for analysis [48(32.2%) male; 101(67.8%) female]. A cross-sectional
and predictive correlational study design was utilized. Participants self-administered the LASSI and cpGPA was collected in Spring
2020. Standard multiple linear regression analyses were conducted. Results: Neither the LASSI scales, R2 = 0.05 [F(10, 138) =
0.71, p = 0.71], nor the LASSI components, R2 = 0.01 [F(3, 145) = 0.56, p = 0.64], were able to accurately predict cpGPA. These
findings contradict many prior studies in health professions education where anxiety, attitude, motivation, test strategies, and time
management have been significant predictors. Conclusion: This study should be repeated due to a threat to internal validity, the
COVID-19 pandemic, which may have influenced outcomes to an unknown degree. The predictive nature of this measure under
more natural conditions remains unknown for this population of learners.
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INTRODUCTION
Entry-level physical therapist (PT) and occupational therapist (OT) education programs are experiencing exceptional growth rates
and are among the twenty fastest-growing occupations in the nation.1,2 It is anticipated that these two health professions will
experience growth rates of nearly 30% in this decade.2 The boom of health professional education programs has been met with
growing trends toward hybrid-online curricula which include varying degrees of online instruction.3 As a result, PT and OT programs
have witnessed a shift toward online learning and have become increasingly familiar with hybrid-online instruction.4-6
Early in 2020, extraordinary times descended upon educational institutions as the COVID-19 pandemic challenged many aspects
of teaching and learning in higher education – students in PT and OT programs were no exception.6 The pandemic forced
widespread campus closures and thrusted millions of college students to online learning as face-to-face operations were halted to
mitigate the spread of disease.4-6 This prompted a fundamental change to the framework of higher education with great haste. As
a result, many PT and OT programs responded by rapidly implementing online instruction to fulfill the needs of student learning
outcomes, accrediting bodies, and federal, state, and local governing agencies.7,8 Yet, even prior to COVID-19, health professional
education was a rapidly evolving area of higher education.8 According to the Commission on Accreditation in Physical Therapy
Education (CAPTE), approximately 75% of PT curricula in the U.S. are now hybrid-online, replacing the more traditional face-toface delivery.8 Similarly, the percentage of entry-level OT programs offered in a hybrid-online format reach as high as 90%.8,9
Despite the COVID-19 pandemic, hybrid-online health professional education presents new challenges and opportunities, and
certain learning and study strategies may impact academic performance in the online environment. Typically, PT and OT programs
include a large portion of hands-on laboratory instruction that focuses on the acquisition and mastery of technique-sensitive
psychomotor skills.10 Prior evidence from medicine, nursing, and chiropractic education suggests elements of the Learning and
Study Strategies Inventory (LASSI) may be significantly related to, and predictive of, academic performance.11-23 If scales of the
LASSI measurement can accurately predict academic success, the tool may be used to identify students at risk for academic
difficulty and offer opportunities to promote retention and progression in rigorous curricula.24,25 Currently, however, an
understanding of the LASSI in PT and OT education is poor and reliant upon work conducted in other health professions.24,26,27
Therefore, the rapid growth of hybrid-online education in PT and OT curricula necessitates a better understanding of the learning
and study strategies able to accurately predict academic performance.24
The COVID-19 pandemic has yielded a rapid and dramatic shift toward online learning, and an educational imperative now exists
to possess a deeper understanding of the learning and study strategies that are predictive of academic success in this population
and setting. The purpose of this study was to examine the predictive relationship between scales and components of the LASSI
and cumulative professional GPA (cpGPA) in a hybrid-online PT and OT curriculum. It was hypothesized that the LASSI scales of
anxiety, attitude, motivation, and time management, and the LASSI component of will, would accurately predict academic
performance.
MATERIALS AND METHODS
A convenience sample collected n=153 first-term PT and OT students engaged in hybrid-online coursework at a large, for-profit,
health science university in the U.S. This study included the sampling of first-term Masters of Occupational Therapy (MOT), Doctor
of Occupational Therapy (OTD), and Doctor of Physical Therapy (DPT) students enrolled in three campuses across Texas, Florida,
and California. All subjects were enrolled in pre-licensure PT or OT professional programs, and the three campuses share curricula
among their respective professions. A predictive correlational design was used in this study. IRB approval was obtained for all
study procedures. Students were solicited for participation during new student orientation activities and continuously throughout
the first two weeks of the Spring 2020 trimester. The Spring 2020 trimester was a traditional 15-week term. Open enrollment
concluded on February 2nd, 2020. All subjects acknowledged informed consent prior to enrollment. A small financial incentive ($10
gift card) was provided to the first 150 participants who completed the study procedures.
Informed consent was obtained, and participants were supplied access codes to electronically self-administer the LASSI
measurement within the first two weeks of the term. The LASSI is a 60-item self-reported assessment tool based on ten scales of
learning and study strategies.28 The ten scales include Anxiety (ANX), Attitude (ATT), Concentration (CON), Information Processing
(INP), Motivation (MOT), Selecting Main Ideas (SMI), Self-testing (SFT), Test Strategies (TST), Time Management (TMT), and
Using Academic Resources (UAR).28 The three components are Skill, Will, and Self-Regulation. The Skill component measures
INP, SMI, and TST. The Will component measures ANX, ATT, and MOT. The Self-regulation component measures CON, TMT,
SFT, and UAR. Overall, the reliability of the LASSI is reported to range from 0.73-0.89.28 Test-retest reliability of the tool ranges
from 0.72 to 0.86.29-33 Agreement across multiple investigations indicates adequate reliability and measurement stability.11,28,30,32,33
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At the conclusion of the Spring 2020 trimester, cumulative professional GPA (cpGPA) data were extracted for each record meeting
inclusion criteria and compiled with LASSI scale and component scores. The outcome variable of cpGPA was defined as the
participant’s overall GPA calculated by the institutional registrar at the conclusion of the 15-week Spring 2020 trimester. This
measure did not include any grades from prior coursework at outside institutions or undergraduate courses and was solely based
on professional program GPA for the pre-licensure professional students. Therefore, cpGPA data represent one academic trimester
of grades among these pre-licensure professional students. Participants were excluded from final analysis if they were under the
age of 18, or have previously dropped, withdrawn, failed, or remediated any first-term class for any reason. LASSI measurements
submitted after week 3 of the term were excluded from analysis. This was done to establish temporal precedence between the
predictor and outcome variable. A total of three records were removed for not meeting the specified inclusion criteria.
A priori statistical power calculation was performed to determine adequate sample size for ten (k=10) levels of the predictor variable
(LASSI scales x1-x10) with a medium effect size.34 A minimum sample size of n=130 was required to appropriately power a standard
multiple regression and detect statistical significance.34,35 All significance levels were set at 0.05. Data was entered into IBM SPSS
26 (Armonk, NY, 2019) and screened for errors and outliers.36 One outlier was removed for a record with a cpGPA >2 SD from the
sample mean. Two separate standard multiple linear regression analyses tested the amount of variance in the outcome variable
of cpGPA (Y’) that were attributed to fluctuations in the predictor variable of LASSI scale (x1-10) and component scores (x11-13).
Assumptions tests were performed, and the sample conformed to the required characteristics.34,35
RESULTS
A total of n=149 student records were analyzed [N% 89(59.7%) PT; 60(40.3%) OT]; [48(32.2%) male; 101(67.8%) female].
Descriptive statistics for the sample can be found in Table 1. Mean(SD) cpGPA for the sample population was 3.47(0.3). A
comparison of LASSI scale and component scores between gender can be found in Table 1. Table 2 displays the results by
academic program. There were no significant differences observed in the LASSI scale or component scores between PT and OT
students, except for the LASSI scale of Anxiety, which can be found in Table 2. The mean(SD) Anxiety score for OT students
38.6(25.3) was significantly lower than PT students 49.6(28.5) (p = 0.02). The comparison between PT and OT students in
mean(SD) scores of the Will component approached significance (p = 0.12). The mean(SD) scale of Selecting Main Ideas was
also lower in OT students 37.3(25.8) compared to PT students 43.4(26.9), approaching significance (p = 0.16). The outcome
variable of cpGPA was compared for PT and OT students by inter-quartile range across each scale and component of the LASSI
measurement. No significant differences were found, nor were any cut-off scores identified in cpGPA related to LASSI scales or
components.
Table 1. Descriptive Statistics of the Sample Population
Total sample
n = 149
Type
Variable
Mean (SD)

Male
n = 48
Mean (SD)

Female
n = 101
Mean (SD)

Comparison
p value

Criterion

cpGPA

3.47 (0.3)

3.45 (0.3)

3.48 (0.4)

0.59

Predictor

LASSI scale
Anxiety

45.2 (27.7)

54.9 (30.1)

40.5 (25.3)

<0.01*

Attitude

62.3 (24.6)

56.2 (26.5)

65.2 (23.2)

<0.05*

Concentration
Information Processing

51.1 (24.8)
64.1 (24.2)

48.6 (26.9)
66.9 (22.5)

52.2 (23.8)
62.7 (25.0)

0.40
0.32

Motivation
Selecting Main Ideas

57.0 (25.1)
41.0 (26.5)

53.4 (25.5)
43.3 (28.9)

58.4 (24.8)
39.8 (25.4)

0.29
0.47

Self-testing
Test Strategies

58.5 (26.3)
54.3 (23.7)

59.5 (28.1)
55.7 (25.8)

58.1 (25.6)
53.6 (22.8)

0.77
0.61

Time Management

61.1 (26.1)

53.9 (29.3)

64.5 (23.8)

<0.05*

Using Academic Resources

57.1 (26.6)

54.1 (29.4)

58.5 (25.3)

0.35

Predictor

LASSI component
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Skill
Will

53.1 (19.8)
54.8 (19.3)

55.3 (21.5)
54.9 (21.6)

52.1 (18.9)
54.7 (18.2)

0.35
0.94

Self-Regulation

56.9 (20.0)

54.0 (23.4)

58.3 (18.2)

0.22

Note. LASSI scale and component scores are represented out of 100 points; cpGPA is represented on a 4.0 scale. LASSI =
Learning and Study Strategies Inventory; cpGPA = cumulative professional Grade Point Average.
Table 2. Descriptive Statistics by Academic Program

Type
Criterion
Predictor

PT
n = 89
Mean (SD)
3.48 (0.3)

OT
n = 60
Mean (SD)
3.45 (0.4)

Comparison

Variable
p value
cpGPA
0.51
LASSI scale
Anxiety
49.6 (28.5)*
38.6 (25.3)
0.02*
Attitude
62.8 (24.4)
61.5 (25.0)
0.75
Concentration
51.9 (25.6)
49.8 (23.6)
0.61
Information Processing
64.9 (24.1)
62.9 (24.6)
0.63
Motivation
57.9 (22.6)
55.5 (28.5)
0.56
Selecting Main Ideas
43.4 (26.9)
37.3 (25.8)
0.16
Self-testing
60.1 (27.1)
56.2 (25.1)
0.38
Test strategies
55.2 (23.8)
52.9 (23.8)
0.55
Time management
61.2 (26.8)
61.0 (25.2)
0.97
Using Academic Resources
56.4 (27.0)
58.1 (26.3)
0.70
Predictor
LASSI component
Skill
54.5 (19.6)
51.0 (20.0)
0.29
Will
56.8 (18.8)
51.9 (19.7)
0.12
Self-Regulation
57.4 (20.8)
56.3 (18.9)
0.74
Note. LASSI = Learning and Study Strategies Inventory; cpGPA = cumulative professional Grade Point Average; PT = Physical
Therapy; OT = Occupational Therapy.
The regression model summary for the ability of the ten LASSI scales to predict cpGPA can be found in Table 3, where F(10, 138)
= 0.71, p = 0.71. Multiple correlation coefficients were R= 0.22, R2 = 0.05, and adjusted R2 = -0.02. The ten LASSI scale scores
only explain 5% of the variance noted in the outcome variable of cpGPA. Individual LASSI scales and their contribution to the
overall regression model can be found in Table 4. The LASSI scales of Test Strategies and Motivation had the highest ß coefficients
and t-ratios and only contributed 25% and 15% of the explained variation in this regression model, respectively. Neither of these
scales achieved significance; however, Test Strategies approached a significance threshold (p=0.08).
The regression model summary for the ability of the three LASSI components to predict cpGPA can be found in Table 5, where
F(3, 145) = 0.56, p = 0.64. Multiple correlation coefficients were R= 0.11, R2 = 0.01, and adjusted R2 = -0.01. Individual LASSI
components and their contribution to the overall regression model can be found in Table 6. The LASSI component scores of Skill,
Will, and Self-regulation only explain 1% of the variance noted in the outcome variable of cpGPA. No significant predictive
correlations were identified. Furthermore, the LASSI component of Will, with the greatest ß coefficient and t-ratio, only contributed
12% to the explanation of cpGPA for this regression model (p = 0.38).
Table 3. Standard Regression Model Summary of LASSI scales
Predictor Variables
R
R2
Adj. R2
SEE
Durbin-Watson
ANX, ATT, CON, INP, MOT,
0.22
0.05
-0.02
0.34
1.97
SMI, SFT, TST, TMT, UAR
Note. Multiple correlation coefficients represented include R = correlation coefficient; R 2 = amount of explained variance; and
Adjusted R2; SEE = Standard error of the estimate. ANX = Anxiety; ATT = Attitude; CON = Concentration; INP = Information
Processing; MOT = Motivation; SMI = Selecting Main Ideas; SFT = Self-testing; TMT = Time Management; UAR = Using
Academic Resources.
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Table 4. Contribution of the LASSI scales to cpGPA
Correlation
Predictor Variable
B
SE
ß
t
Sig.
Zero-order
Partial
Anxiety
0.00
0.10
-0.04
-0.34
0.74
0.06
. -0.03
Attitude
-0.001
0.001
-0.06
-0.53
0.60
0.02
-0.05
Concentration
-0.001
0.002
-0.04
-0.34
0.73
0.01
-0.03
Information Processing
-0.001
0.002
-0.04
-0.41
0.70
-0.03
-0.03
Motivation
0.002
0.001
0.15
1.19
0.24
0.11
0.10
Selecting Main Ideas
-0.001
0.002
-0.09
-0.73
0.47
0.02
-0.06
Self-testing
-0.001
0.002
-0.07
-0.61
0.54
-0.03
-0.05
Test Strategies
0.003
0.002
0.25
1.79
0.08
0.15
0.15
Time Management
0.00
0.002
-0.22
-0.22
0.83
0.01
-0.02
Using Academic Resources
-0.0003
0.001
-0.03
-0.31
0.98
0.02
-0.003
Note. Statistics represented are unstandardized regression coefficient (B), standard error (SE), standardized regression
coefficient beta (β), significant test (t), p value (Sig.), and zero-order and partial correlation. cpGPA = cumulative professional
GPA.
Table 5. Standard Regression Model Summary for LASSI components
Predictor Variables
R
R2
Adj. R2
SEE
Durbin-Watson
Skill, Will, Self-Regulation
0.11
0.011
-0.01
0.34
2.03
Note. Multiple correlation coefficients represented include R = correlation coefficient; R 2 = amount of explained variance; and
Adjusted R2; SEE = Standard error of the estimate.
Table 6. Contribution of the LASSI components to cpGPA
Correlation
Predictor Variable
B
SE
ß
t
Sig.
Zero-order
Partial
Skill
0.000
0.002
0.03
0.19
0.85
0.06
0.02
Will
0.002
0.002
0.12
0.96
0.38
0.09
0.08
Self-Regulation
-0.001
0.002
-0.09
-0.76
0.45
0.003
-0.06
Note. Statistics represented unstandardized regression coefficient (B), standard error (SE), standardized regression coefficient
beta (β), significant test (t), p value (Sig.), and zero-order and partial correlation.
DISCUSSION
To date, much study has been conducted using the LASSI measurement in health professional education.14-26 Yet, this study is
the first of its kind to report on the predictive nature of the LASSI in PT and OT education. This study focused entirely on PT and
OT learners engaged in a pre-licensure hybrid-online education program. In this study, none of the ten scales or three components
of the LASSI were able to accurately predict future academic success in PT and OT learners. The results of this study are mostly
incongruent with prior findings from health professional education, particularly in medicine and nursing.14-16,18-23 Historically, the
LASSI scales of anxiety, attitude, concentration, motivation, time management, and test strategies have continually emerged as
learning strategies linked to success in health professional education.18,21-23,37-41 Indeed, in this sample, attitude, motivation, and
scales involving cognitive processing were among the highest-rated for PT and OT students. These factors support recent evidence
from Aguilera-Hermida that examined attributes of successful online learning post-COVID-19.42 Overall, both PT and OT students
experienced higher than expected levels of anxiety, on which the COVID-19 pandemic may have had a significant influence. There
may be an important connection to be uncovered surrounding learning strategies such as attitude, motivation, and anxiety as
students navigate the intersection between online learning and COVID-19 restrictions. Despite broad inconsistencies with prior
findings, this study furthers the conversation in this emerging topic and may assist future investigations with avoiding pitfalls in
design, methodology, and the control of confounding factors.
One explanation for the discrepancy in findings between this and prior studies is inherent differences in curriculum and instruction
across health professional education programs. There may be fundamental differences between how PT and OT students are
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instructed when compared to medicine, nursing, and pharmacy. Therefore, drawing comparisons to prior findings in the literature
from other health professions may not be contextually appropriate. Much of PT and OT professional education depends on the
acquisition and mastery of psychomotor skill and technique-sensitive therapeutic treatments.6,10 As such, these educational
programs are typically reliant upon hands-on laboratory instruction where students practice therapeutic rehabilitation techniques.6,8
Laboratory instruction may be under represented in other education programs and is one possible explanation for differences in
the study outcomes. On the other hand, chiropractic education may share many similarities to PT and OT education given the
degree of hands-on psychomotor components of laboratory learning.19,20,40 However, previous findings on the predictive nature of
the LASSI in chiropractic students from Schutz et al are more consistent with those from the medical profession than this study.19,20
It is possible that the LASSI may not be appropriate for this population of learners, or in hybrid-online environments. Perhaps, the
LASSI may be more relevant to traditional face-to-face education programs or in programs where psychomotor hands-on laboratory
skills are not a defining characteristic.
Limitations
There are several limitations to this study that may have impacted outcomes. Mainly, threats existed to the internal validity due to
the COVID-19 pandemic. As a result, broad generalizations of the findings from this study are cautioned. Participants in this study
were forced to transition from hybrid-online coursework into fully online coursework at week 9 of the trimester – slightly over halfway
through the 15-week term. Variables measured may have been impacted by this event, thus, altering the observations to an
unknown degree. Additionally, although the three campuses sampled have a shared curriculum, instructor variation may have
influenced grading, and subsequently the outcome variable of cpGPA. Controlling for this heterogeneity lay beyond the scope of
this study and is difficult to control in educational research.
Furthermore, PT and OT students were treated as an aggregate sample under the assumptions of adult learning theory. There
may be flaws to these assumptions, and PT and OT students should be measured and analyzed separately in future studies.
Although there may be similarities between curricula, PT and OT students may preferentially select differing learning strategies for
a variety of reasons. This was evidenced by differences between PT and OT students in Anxiety, Selecting Main Ideas, and SelfRegulation. Indeed, OT students and females performed lower on the LASSI scales of Anxiety and Selecting Main Ideas when
compared to PT students in this sample. However, this may potentially be explained by a smaller sample of OT students, or that
females were generally over represented in both samples in this study, and not necessarily representative of the broader
population. Lastly, participants may have previously self-administered the LASSI in undergraduate study and this interaction may
have contaminated the results collected. Previous encounters with the LASSI measurement were not controlled for in this study
but should be considered in future exclusion criteria.
Recommendations for Future Studies
Future studies should consider examining the LASSI measurement across a variety of outcome variables in addition to
GPA.23,25,26,37 For example, national licensure examination scores and academic retention data may be responsive to the LASSI.
Other predictors should also be explored, as the LASSI may not have a firm theoretical application to this population of learners in
the online or hybrid-online environment.11,24,36,42 To further understand its applicability in health professional students, larger studies
with robust methods and controls would be needed to examine the diagnostic accuracy and measures of responsiveness of the
LASSI. Furthermore, the outcome variable of cpGPA has certain limitations.16 One possible limitation to using GPA is the likelihood
that variation in grading may have occurred. This sample was obtained from three campuses in three different states and may
have been influenced by the interrater reliability between numerous instructors with varying degrees of educational experience.
However, accounting for the degree to which this occurred lay outside the scope of this study. Finally, GPA tends to occur with a
reduced range, where the majority of recorded scores fall between 3.0 and 4.0. In turn, this may have impacted the ability of a
regression models to detect statistical significance.
CONCLUSIONS
Undeniable trends exist toward the widespread utilization of online learning in health professional education.3,6,8 Yet, many aspects
of learning for this setting and mode of delivery remain unknown. As health professional education shifts online due to COVID-19
restrictions, this study may provide a valuable framework upon which future investigations may build and refine an approach to
further inquiry on this topic. Prior to the COVID-19 pandemic, many health professional education programs were already utilizing
online instruction to varying degrees.8 However, the COVID-19 pandemic has since expedited the adoption of online learning for
many institutions, including PT and OT programs.6,42 Online learning may present unique challenges for students in programs that
require acquisition and mastery of technique-sensitive hands-on skills.6 Therefore, as online and hybrid-online programs continue
to expand in their scale and scope, it is imperative to further our understanding of learning and study strategies in health
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professional learners.24 In a post-COVID-19 world, a more complete knowledge of this topic may help prevent academic difficulty
and promote retention/progression. As such, it would prove valuable to professional educators, learners, and administrators within
this rapidly growing area of education.
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